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substrate. Therefore, the 1-kestose formed by Sue: Sue 

***f ructosyltransf erase*** is preferentially used for elongation of 
inulin molecules, explaining why inulins with a much higher degree of 
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closely resemble the in vivo inulin patterns. Therefore, we conclude that 
the species-specific fructan pattern within the Asteraceae can be 
explained by the different characteristics of their respective 1-FFTs. 
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to use Sue as a donor substrate, a kinetic analysis suggests that 1-FFT 
also works via a ping-pong mechanism. 
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PRIORITY APPLN. INFO.: AU 2000-8155 A 20000614 

WO 2001-AU705 W 20010614 
AB The present invention relates to the modification of fructan biosynthesis 
in ***plants*** and, more particularly, to enzymes involved in the 
fructan biosynthetic pathway and nucleic acids encoding such enzymes. The 
present invention also relates to regulatory elements and, more 
particularly, to promoters capable of causing expression of an exogenous 
gene in ***plant*** cells, such promoters being from a gene encoding 
an enzyme involved in the fructan biosynthetic pathway in ***plants*** 
The invention also relates to vectors including the nucleic acids and 
regulatory elements of the invention, ***plant*** cells, 

***plants*** , seeds and other ***plant*** parts transformed with 

the 

regulatory elements, nucleic acids and vectors, and methods of using the 
nucleic acids, regulatory elements and vectors. CDNAs for sucrose : fructan 
6-fructosyltransf erase , fructan : fructan 

***fructosyltransf erase*** , and sucrose : sucrose 

***fructosyltransf erase*** were identified in libraries by probing with 
sequences from the corresponding barley genes. Expression of the cDNAs in 
Pichia pastoris resulted in the appearance of the fructosyltransf erase 
activities. Reporter gene anal, of the function of the promoter of the 
sucrose : fructan 6- fructosyltransf erase gene indicated that expression was 
limited to the leaf base and vascular tissue. Expression of the gene in 
tobacco resulted in the appearance of kestose in tissue exts . Detection 
of the mRNA and the protein in ***plant*** exts. was also 
demonstrated. 
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AB Enzymes of grasses involved in fructan synthesis are of interest since 
they play a major role in assimilate partitioning and allocation, for 
instance in the leaf growth zone. Several fructosyltransf erases from tall 
fescue (Festuca arundinacea) have previously been purified (Luscher and 
Nelson, 1995) . It is surprising that all of these enzyme preparations 
appeared to act both as sucrose (Suc):Suc 1-fructosyl transferases (1-SST) 
and as fructan : fructan 6G-fructosyl transferases. Here we report the 
cloning of a cDNA corresponding to the predominant protein in one of the 
fructosyl transferase preparations, its transient expression in tobacco 
protoplasts, and its functional analysis in the methylotrophic yeast, 
Pichia pastoris. When the cDNA was transiently expressed in tobacco 
protoplasts, the corresponding enzyme preparations produced 1-kestose from 
Sue, showing that the cDNA encodes a 1-SST. When the cDNA was expressed 
in P. pastoris, the recombinant protein had all the properties of known' 
1-SSTs, namely 1-kestose production, moderate nystose production, lack of 
6-kestose production, and fructan exohydrolase activity with 1-kestose as 
the substrate. The physical properties were similar to those of the 
previously purified enzyme, except for its apparent lack of 
fructan : fructan 6G-fructosyl transferase activity. The expression pattern 
of the corresponding mRNA was studied in different zones of the growing 
leaves, and it was shown that transcript levels matched the 1-SST activity 
and fructan content. 
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